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Art Unit: 2872 

DETAILED ACTION 
Remark 

• This Office Action is in response to applicant's amendment filed on January 27, 2006, which has 
been entered into the file. 

• By this amendment, the applicant has amended claims 1, 5, and 7. 

• Claims 1-2 and 4-1 1 remain pending in this application. 

• The rejections to claims 1-2 and 4-1 1 under USC 112, first paragraph, rejection set forth in the 
previous Office Action are withdrawn in response to applicant's amendment. 

Claim Objections 

1. Claims 2, 4, and 7-11 are objected to because of the following informalities: 

(1 ) . Claim 2 is very confusing since it is not clear what does it mean by "a color image is 
reconstructed by combining the images of the corresponding colors". What are these images? How 
could the images be "reconstructed" by combining images of corresponding colors? Reconstruction in 
holographic art it referred to interference of the light by the holographic fringes. Combining color images 
will not "reconstruct" a color image. 

(2) . The phrase "a color holographic image is reconstructed with the single plate hologram" 
recited in claim 7 is very confusing and indefinite. Firstly it is not clear how exactly does this color 
holographic image is being reconstructed; secondly what is a "single-plate hologram"? 

(3) . The phrase "the three of the light-emitting diodes" and the phrase "the images" recited in 
claim 2 are confusing and indefinite since they each lacks proper antecedent basis from its based claim. 

The reasons for objection have already presented in the previous Office Action and the 
applicant has failed to correct the errors. 

Appropriate correction is required. 
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Claim Rejections - 35 USC §103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1-2, 4 and 7-11 are rejected under 35 U.S.C. 103(a) as being unpatentable over the 
patent issued to Kato et al (PN. 5,852,504) in view of the patent issued to Sekiguchi et al (PN. 
5,798,864). 

Kato et al teaches a holographic image display that is comprised of a computer for calculating 
phase information from three dimensional coordinate data of objects (Figures 1-2) to create computer 
generated hologram fringe information wherein the phase information or computer generated holographic 
fringe information is provided by a controller (138, Figure 28) to a reflective spatial light modulator 
(130) such as a liquid crystal display device, (Figure 26, column 1 2, lines 7- 1 0) to display the computer 
generated holographic fringe information on the reflective liquid crystal display device. Kato et al 
teaches that a semiconductor laser light source (134) is used to illuminating the reflective liquid crystal 
display via a half mirror (142) such that a three dimensional image of the objects, (objects used for 
calculating the computer generated holographic fringe information) is reconstructed from the reflective 
liquid crystal display device and is projected by the half mirror to an observer, (please see Figure 28, 
columns 11-12). The data of the three dimensional object used for creating the computer generated 
hologram is externally obtained, (please see Figures 6-7). The controller or the computer is connected to 
the reflective liquid crystal display, (please see Figure 28). 
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This reference has met all the limitations of the claims. This reference however does not teach 
explicitly to use a pinhole filter and a collimator lens disposed between the light source and the half 
mirror, however this reference does teach that collimated light is used to illuminate the liquid crystal 
display device. Kato et al in a different embodiment teaches that a pinhole filter (for creating point light 
source) and a collimator lens (216 or 218, Figure 35) can be used to create collimated illumination light 
beam to illuminate the liquid crystal display device. Sekiguchi in the same field of endeavor also teaches 
to use pinhole filter and collimator lens (202a, Figure 9) between the laser light source and the half mirror 
for creating collimated illumination light beam for illuminating the display device. It would then have 
been obvious to one skilled in the art to apply the teachings to modify the holographic image display 
device of Sato et al to use pinhole filter and collimator lens to effectively create the collimated 
illumination beams needed. 

These references also do not teach explicitly that the light source is a light-emitting diode, but 
they all disclose that laser or semiconductor laser light source is used as the light source. Since light 
emitting diode is one type of semiconductor laser light source and since both light emitting diode and 
laser light sources are widely used in the art as the light source means such modification would have been 
obvious matters of design choice to one skilled in the art for the benefit of utilizing desired light sources 
for fulfilling the desired application requirement. 

With regard to claim 2, the features concerning the color light emitting diodes and are confusing 
for the reasons for the reasons stated above. The claim is therefore examined in light of disclosure of 
claim 7 concerning the three color light emitting diodes. Kato et al in a different embodiment teaches a 
color holographic image display device (Figure 35) wherein three color laser light sources (red, blue and 
green) with three liquid crystal display devices are used to display different color-selected holographic 
fringes on different display devices (200, 202 and 204) respectively so that different color light generates 
and reconstructs different color holographic image from the display devices so that a color reconstructed 
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image are combined via half mirror. Sekiguchi teaches a holographic image projection system wherein a 
color holographic image projection system comprises red, blue and green laser light sources (201a, 201b, 
201c) that are disposed so that the red, blue and green color light are combined to illuminate the display 
device (i.e. a single display device) together so that a color holographic image is reconstructed and 
projected, (please see Figure 9). The optical axes of the light sources are shifted from each other. It 
would then have been obvious to one skilled in the art to modify the holographic image display device to 
use three primary color light sources to illuminate the reflective liquid display device for the benefit of 
displaying full color holographic image. 

With regard to claim 4, Sekiguchi teaches that a field lens is used to project the image, (please see 
Figure 9). 

With regard to claim 1 1 , it is implicitly true that the size of reconstruction area which is the size 
of illumination areas of the light sources is determined by the geometric relationship between the pinhole 
filter, the collimator lens, the display device and the field lens. 

4. Claims 5-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over the patents 
issued to Kato et al and Sekiguchi as applied to claim 1 above, and further in view of the patent 
issued to Hashimoto (PN. 5,515,183). 

The holographic image display device taught by Kato et al in combination with the teachings of 
Sekiguchi as described for claim 1 above have met all the limitations of the claims. Both Kato et al and 
Sekiguchi teaches a holographic display device for displaying computer generated hologram that are 
calculated and created by a computer. It is implicitly true that processing system is included for 
distributing the holographic fringe information to the liquid crystal display device for display. 
Hashimoto in the same field of endeavor further teaches a real time holography system wherein parallel 
processing units are used to distribute and therefore display the holographic information on a liquid 
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crystal display, (please see Figure 5). High speed processing is certainly needed for achieving real time 
holography display. It would then have been obvious to one skilled in the art to apply the teachings of 
Hashimoto to include a high speed parallel processing unit for distributing and displaying the 
holographic information on the liquid crystal display for the benefit of achieving the accuracy and the 
speed needed for the holographic display. 

Response to Arguments 

5. Applicant's arguments filed on January 27, 2006 have been fully considered but they are not 
persuasive. 

6. Applicant's arguments recite the phrase "displaying electron (moving-image) hologram" is 
wrong. Firstly there is no such thing as electron hologram, rather the liquid crystal display may be able to 
display computer generated hologram information or fringes. Secondly, the claims fail to even claim 
such phrase and fail to even disclose "moving-image" which make the arguments not persuasive. 

7. In response to applicant's arguments which state that the cited Kato et al reference do not disclose 
or suggest a stereoscopic display method with use of a liquid crystal display device of both transmissive 
type and reflective type and the Kato reference only suggests "reflective liquid crystal display would be 
more suitable than a transmissive liquid crystal display for displaying computer generated hologram, 
(page 7 of the remark), the examiner respectfully disagrees for the reasons stated below. Firstly, Kato et 
al reference explicitly disclose both transmissive type of spatial light modulator (such as liquid crystal 
display) in Figure 30, and reflective type of the spatial light modulator (such as liquid crystal display) in 
Figure 28, can be used to display the computer generated hologram. Secondly, Sato et al reference 
teaches explicitly that the liquid crystal display is used as the spatial light modulator, (please see column 
12, lines 8-11). The comparison between transmissive and reflective mode of the liquid crystal display is 
not an issue for the claims of the instant application and therefore cannot be relied upon to overcome the 
rejection. 



Application/Control Number: 1 0/500,46 1 Page 7 

Art Unit: 2872 

8. In response to applicant's arguments which state "the inventor was the first to recognize that LED 
light can be used as the reference light source" the examiner respectfully disagrees for the reasons stated 
below. LED light source has been used as reference light for hologram art long before this application 
has been materialized, applicant being one skilled in the art must have the honesty to know that. The 
examiner list some examples of the use of LED light sources for reference light for the hologram. Smith 
et al (PN. 5,044,709) use LED light source as reference light for reconstructing hologram. Sudo et al 
(PN. 5,986,780) teaches to use LED or laser diodes as the light source for generating the laser light, 
(please see column 7, lines 24-25), for reconstructing hologram. This reference means that LED is a 
common source for generating laser light beam and the cited Sato et al and Sekiguchi references both use 
laser light source for reconstructing the hologram which suggest the laser light sources used in these 
references may very well being common LED light source. The inventor was not the first to invent the 
use of LED light source. 

Conclusion 

9. Applicant's amendment necessitated the new ground(s) of rejection presented in this Office 
action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is 
reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from 
the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the mailing 
date of this final action and the advisory action is not mailed until after the end of the THREE-MONTH 
shortened statutory period, then the shortened statutory period will expire on the date the advisory action 
is mailed, and any extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later than SIX 
MONTHS from the date of this final action. 
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Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Audrey Y. Chang whose telephone number is 571-272-2309. The examiner can normally 
be reached on Monday-Friday (8:00-4:30), alternative Mondays off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Drew 
Dunn can be reached on 571-272-2312. The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-2 1 7-9 1 97 (toll-free). / 

Audrky Y. Chang, Ph.D. 
Primary Examiner~*\ 
Art Unit 2872 V J 



A. Chang, Ph.D. 



